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STUDIES IN ANIMAL NUTRITION 
V. Changes in the Composition of the Mature Dairy 
Cow During Fattening 
c. ROBERT MOULTON*, P. F. TROWBRIDGE t, L. D. HAIGH 
In a study of the growth of steers during long periods of mainte-
nance and later fattening, the question arose as to whether the animals 
were really full-grown. The expense of keeping a steer 'till it was 
eight or ten years old suggested using dairy cows for a preliminary ex-
periment. 
Three registered Jerseys 6 to 9 years old were taken from the 
University herd. The data are given in Table I. These cows were 
dry and had been on maintenance for several months. They were in 
medium condition of flesh and were in a fairly uniform condition. Cow 
63 was slaughtered February 22, 1909, as the check animal at a live 
weight of 902.2 pounds. At this time the maintenance experiment on 
the other two, Cow 4 and Cow 43, was not quite complete. On the 
last of March these two cows were available for the fattening experi-
ment. Cow 43 at a weight of 758 pounds was judged to be in the 
same condition or degree of fatness as the check animal. Cow 4, 
weighing 814.2 pounds, was judged to be in a poorer condition than 
the check animal. Her feed was gradually increased to bring her up 
to the condition of Cow 63 while Cow 43 was held at maintenance. 
On April 28, Cow 4 weighed 875 pounds and was judged to be in the 
same condition as the check cow, No. 63, and the fattening period 
was begun. 
Cow 4 was fattened on a dairy ration of grain, alfalfa hay and 
silage. The grain consisted of corn chop four parts, bran two parts 
and linseed meal one part. At the beginning the feed per day was 
grain 6 pounds, hay 6 pounds and silage 24 pounds. The maximum 
feed per day that the cow was able to consume was grain 8 pounds, 
hay 10 pounds and silage 25 pounds. The gain was fairly good up to 
September 4, when the average weight for the ten-day period was 1026.4 
pounds. The cow was held for 30 days longer with average ten-day 
weights of 1008.4, 1024.3 and 1020.9 pounds. It was therefore con-
cluded that on September 4th this i::ow had reached her maximum 
fatness on this ration, making her fattening period 130 days. 
*Resigned January 1, 1923. tResigned September 1, 1918. 
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Cow 43 was fattened on the regular beef fattening ration of corn 
chop eight parts, linseed meal one part, with four-tenths as much alfal-
fa hay as grain. On April 28, Cow 43 was given seven pounds of grain 
and 2.75 pounds of hay. On June 5 the feed had been increased to 15 
TABLE 1-BREED AND AGE OF ANIMALS 
Cow 63 4 43 
Breed Jersey Jersey Jersey 
Date of birth ____________ Mar. 26, 1903 June 12, 1900 Sept. 3, 1902 Date of slaughter _________ Feb. 22, 1909 Oct. 4, 1909 Oct. 4, 1909 Age ________ _____________ 5 yrs. 11 mo. 9 yrs. 4 mo. 7 yrs. 1 mo. 
pounds of grain and 6 pounds of hay. The gains were rapid and contin-
ued up to October 4, when Cow 43 was judged to be fat and both animals 
were slaughtered for analysis. Cow 43 then had a fattening period of 
160 days compared with 130 days for Cow 4. 
On April 2, during the maintenance period, Cow 43 got out of her 
lot and was served by one of the herd bulls. This complicated the ex-
periment but inasmuch as this procedure is recommended in fattening 
old cows it was decided to continue the experiment with this additional 
factor to influence the results. The fattening period of Cow 43 is 
calculated from April 28, the same date as for Cow 4, although full 
feed was not reached 'till June 5. 
Table II gives the average weight of these animals by ten-day pe-
riods, and Table III gives the summary of the food consumed, weight 
gained, and the gross cost per pound of gain. The digestible nutrients 
were calculated from the analysis of the feeds as determined and the 
average digestibility as given by Henry*. 
Cow 43 with a similar daily consumption of food made 50 per 
cent greater daily gains, and so the gross cost per pound of gain is 
cheaper than for Cow 4. Several factors may account for this. Cow 4 
was an older, heavier animal and so may have had a smaller possible 
growth to reach full size and condition. However, these animals were judged to be in the same condition of flesh and fatness at the start of the 
fattening period. Differences in individuality of a qualitative kind 
might have accounted for the difference. The pregnant condition of 
Cow 43 might have been responsible, or the ration may have been the 
chief factor. The ration probably had least to do with the result since 
the cost in terms of digestible nutrients is similar to that in terms of 
total feed or total nutrients. 
*Feeds and Feeding, W. A. Henry. Madison, Wisconsin, 1913. 
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T'\.BLE II-AVERAGE WEIGHTS DURING FATIENING PERIOD 
No. of 
period 
Date 
1909 
Weight at beginning __________________ _ 
1 4/28- 5/ 7 
2 5/8 - 5/17 
3 5/18- 5 /27 
4 5/ 28- 6/6 
5 6/7 - 6/16 
6 6/17- 6/26 
7 6/27- 7/6 
8 7/7 - 7/16 
9 7 /17- 7/26 
10 7 /27- 8/5 
11 8/6 - 8/15 
12 8/16- 8/ 25 
13 8/26- 9/4 
14 9/ 5 - 9/14 
15 9/ 15- 9/24 
16 9/25-10/4 
Average weight during fattening period __ 
Weight at end of fattening period ______ _ 
Cow 4 
Dairy rations 
Average weight 
pounds 
875 
882 
909.7 
921.l 
938.9 
957.6 
970.3 
979.0 
993.1 
969. l 
997.9 
1004.5 
1015.2 
1026.4 
1008.6 
1024.3 
1020.9 
966.52 
}026.4* 
Cow 43 
Beef ration 
Average weight 
pounds 
758 
753.3 
773.1 
779.7 
844.5 
893.6 
903.5 
912.0 
918.9 
932.5 
943.6 
965.1 
990.0 
1015.6 
1034.8 
1051.1 
1057.8 
923.07 
1052.3 t 
*Ten day averai:e of period 13. tAverage weight of last three days. 
COST OF MAINTENANCE 
5 
Just previous to the fattening period, Cow 4 had been on a main-
tenance experiment for 150 days. Her average weight with very 
slight fluctuations was 792.3 pounds. Her maintenance requirement 
per day on the same ration as for the fat tening period is shown in 
Table IV. Similarly, Cow 43, weighing 758 pounds, on a beef fattening 
ration had a daily maintenance requirement, as shown in Table IV. 
The maintenance costs are much the same and differ in accordance 
with the live weight of the animals. The cost of maintenance in total 
digestible nutrients is strictly proportional to the live weight. 
On account of the wide difference in the digestibility of the different 
feeds in the rations, the results are not comparable until they are 
calculated to digestible nutrients. This has been done using the 
results of actual analyses and the digestion coefficients as reported by 
Henry. 
NET COST OF GAIN 
The consumption of digestible nutrients by each animal during 
the fattening period is given in Table V. Using the above mainte-
nance costs and the average live weight of the animal during the fatten-
ing period the maintenance cost for the entire fattening period can 
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TABLE III -GROSS COST OF GAIN 
Length of fattening period, days _________ ______________ _ 
Gain in weight during fattening period ___ ___ _____ _______ _ 
Gain in weight per day during fattening .period __________ _ 
Grain consumed during fattening period _______________ _ 
Hay consumed during fattening period __________________ _ 
Silage consumed during fatten ing period ____________ ___ _ 
Grain consumed per pound of gain _______ ______________ _ 
Hay consumed per pound of gain ___ ___________________ _ 
Silage consumed per pound of gain _____________________ _ 
Protein consumed during fattening period _____________ __ _ 
Fat consumed during fatten ing period __ _____________ ___ _ 
N . F. E. consumed during fattening period ______________ _ 
Crude fiber consumed during fattening period ___________ _ 
Protein consumed per day during fattening period ______ __ _ 
Fat consumed per day during fattening period __ __ _______ _ 
N. F . E. consumed per day during fattening period _______ _ 
Crude fiber consumed per day during fattening period _____ . 
Protein consumed for each pound of gain ___ _____________ _ 
Fat consumed for each pound of gain ___________ __ ______ _ 
N. F. E. consumed for each pound of gain ____ __________ _ 
Crude fiber consumed for each pound ot gain ____________ _ 
D igestible protein consumed ___ ___ ______________ ___ ____ _ 
Digestible crude fat consumed ____ __ ___________________ _ 
Digestible N. F. E. consumed _____ ______ ____ __________ _ 
Digestible crude fiber consumed _____ - ----- __________ __ _ 
Daily digestible protein_ .. ____ __ __ ______ ____________ ___ _ 
Daily digestible crude fat_ ___________ _________________ _ 
Daily digestible N. F. E·----- --------------------------
Daily digestible crude fiber_----- - - - ------------ ____ _ 
Digestible protein per pound of gain _____ _______________ _ 
Digestible crude fat per pound of gain_. ___ __ _____ _______ _ 
Digestible N. F. E. per pound of gain __________________ _ 
Digestible crude fiber per pound of gain _____ _________ __ _ 
Cow 4 
Dairy 
ration 
Pounds 
130 
151.4 
1.2 
958.0 
796.0 
2911. 2 
6 .3 
5.3 
19.2 
304 . 8 
74.2 
1428.7 
492.6 
2 .3 
0.6 
11.0 
3 . 8 
2.0 
0.5 
9.4 
3 .3 
21 8.351 
53. 884 
1098.558 
278.395 
1.680 
0 .414 
8. 540 
2 . 142 
1.44 
0.36 
7.26 
1.84 
TABLE IV-MAINTENANCE COST OF Cows 
Total 
Animal Feed Pounds Nutrients nutrients 
fed daily pounds 
Cow 4 grain_. _____ 3.427 P rotein __________ 1.251 
Average hay __ - - - --- 3.427 Crude fat _______ _ 0 .357 
weight silage ______ 13 . 773 Nitrogen 
free extract_ ____ 5.799 
792.3 Crude fiber ____ __ 2.323 
pounds _____ Total 
Cow 43 grain _____ __ 6.500 Protein __________ 1.083 
Average hay _____ ___ 2.630 Crude fat_ __ _____ 0 .319 
weight Nitrogen 
free extract 5 .435 
758 pounds Crude fiber __ -_-_-_-_ 1.057 
Total 
Cow 43 
Beef 
ration 
Pounds 
160 
294.3 
1. 8 
1955.6 
752.3 
6.7 
2.6 
31 7.0 
82. 8 
1616. 6 
331.2 
2.0 
o.5 
10.1 
2.1 
1.1 
0.3 
5.5 
1.1 
248. 848 
67.086 
1435 .109 
137.060 
1. 555 
0.419 
8.969 
0. 857 
0.85 
0.23 
4. 88 
0.47 
Digestible 
nutrients 
pounds 
0. 881 
0.256 
'.·:ti•'"· i 
4.407 
1.312 
6.856 
0 .842 
0 .257 
4.811 
0.514 
6.424 
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be calculated. It has been shown by the senior author* that the sur-
face areas, and consequently the maintenance costs, for beef animals 
of different weights are proportional to the five-eighths power of the 
weights. Cow 4 had an average live weight during the fattening period 
of 966.52 pounds. The maintenance weight was 792.3 pounds. The 
total maintenance cost during the 130 days of fattening was, therefore, 
130 x { :::::: } ~ x { daily consumption of} nutrients during main-tenance. 
Similarly for Cow 43 the cost was 
160 x { 
923.07 l 
758.00 J 
rs 
x { daily consumption of} nutrients during main-tenance. 
TABLE V-DIGESTIBLE NUTRIENTS CONSUMED DURING FATTENING AND :t\ET 
COST OF GAIN 
I r Total Protein Fat N.F.E. Fiber carbohy-
pounds pounds pounds pounds drates 
pounds 
Cow4 
Digestible constituents 
consumed during 130 _ 
days fattening period __ 
Amount required for 
218.3 53.9 1098. 6 278.4 1377.0 
maintenance during 
130 days ___ --------- 129.7 37.7 648.5 193.1 841.6 Digestible constituents 
available for fattening 88.6 16.2 450.1 85.3 535.4 Available constituents 
co!1sumed per pound of 
0.585 0.107 2.973 0.563 3.536 
gam ________________ 
Cow43 
Digestible constituents 
consumed during 160 
days fattening period_ 248.8 67.1 1435.1 137.1 1572.2 Amount required for 
maintenance during 
160 days------------
Digestible constituents 
152.4 46.5 870.6 93.0 963.6 
available for fattening_ 96.4 20.6 564.5 44.1 608.6 Available constituents 
co!1sumed per pound of 
0.328 0.070 1.918 0.150 2.068 
gain ________________ 
*Moulton, C. Robert, Units of Reference for Basal Meataolism and their Interrelations, 
J. Biol. Chem. 24 (1916), 299. 
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The results are shown in Table V. For Cow 4 the cost above main-
tenance per pound of gain in live weight was 0.585 pounds of digestible 
protein, 0.107 pounds of digestible crude fat, and 3.585 pounds of 
digestible carbohydrates. Cow 43, which started at a much lighter 
weight and which made rapid gains, showed a cost above maintenance 
per pound of gain of 0.328 pounds of digestible protein, 0.070 pounds ot 
digestible crude fat, and 2.068 pounds of digestible carbohydrates. 
SLAUGHTER RESULTS 
At the time of slaughter the blood and all organs were carefully 
weighed and composited for analysis. The composite samples for analy-
is were ground through a meat chopper, thoroughly mixed and reground, 
until fine and uniform samples were obtained. The carcass was chille 
for 48 hours and was then cut into the standard wholesale cuts. Th 
cuts were carefully separated into lean, fat and bone as rapidly as 
possible. Care was taken to avoid loss of moisture by keeping all 
samples in closed containers as much as possible. 
To insure uniformity in the work, the slaughtering of the cows was 
done by an expert sent from Swift & Company of Kansas City. The 
cutting was all done by Mr. S. Godfrey, foreman of the beef cutting 
department of Swift & Company, Kansas City. 
The detailed data is given in the Appendix in Tables l and 2. 
More complete details concerning the treatment may be found in Re-
search Bulletins 43, 54, 55 and 59 of this series. 
T4.BLE VI-PROPORTIONS OF OFFAL PARTS AND ORGANS 
Parts and Organs Cow 63 
Percentage of live weight 
Empty weight_ ___ ---------------- _______ ----- 85 .40 
Carcass______________________________________ 54.69 
Carcass and offal far_ __________________________ i 58 .32 
Percentage of empty weight 
Carcass-------------------------------------- 64.04 
Carcass and offal fat___________________________ 68.29 
Offal far______________________________________ 4.26 
Hide and hair_________________________________ 6.63 
Blood---------------------------------------- 4.99 
Heart marketable_____________________________ 0.56 
Lungs and trachea__________________ __ _________ 1.20 
Brain and spinal cord------------------------- 0.21 
Stomachs------------------------------------- 3.11 
Intestines------------------------------------ 2.11 
Ctm. of intestines per Kg.______________________ 16. 20 
Liver---------------------------------------- 1.12 Gall bladder and galL _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ __ _ _ _ 0. 04 
Kidneys______________________________________ 0. 21 
Spleen_______________________________________ 0.27 
Pancreas-------------------------------------1 0.11 
Cow 4 Cow 43 
89.77 
55.91 
63.21 
62.28 
70.41 
. 8 .13 
5.90 
\ 4.91 
0.40 
0.86 
0.17 
3.29 
1. 73 
14.46 
1.36 
0.06 
0.22 
0.25 
0.09 
91.42 
53.77 
61.94 
58.82 
67.76 
8.94 
6.03 
5.26 
0.40 
0.81 
0.15 
2.79 
1.43 
14.57 
1.23 
0.06 
0.18 
0.23 
0.10 
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Proportions of Parts and Organs.-Table VI shows the proportions 
of various parts and organs in the three cows. The fatter cows had 
the larger percentages of empty weight but somewhat smaller percentages 
of carcass to empty weight. This indicates that fattening developed 
the non carcass parts more rapidly than it did the carcass parts. The 
offal fat more than doubled in the fattened cows while the various 
organs decreased relatively or remained constant in percentage. None 
of the differences shown can be credited to the difference between the 
dairy ration and the beef ration. 
These statements are further confirmed in Table VII which shows 
the calculated gains in the parts over that assumed (from the pro-
portions in Cow 63) to have been present at the start. Cow 4 increased 
her empty weight 18.19 per cent while the carcass increased but 15.52 
per cent. There was then less relative carcass after fattening. The 
carcass fat, total fatty tissue, and offal fat increased greatly. The 
skeleton appears to have lost in Cow 4 and gained but slightly m Cow 
43. This is probably due to individuality of the cows. 
TABLE VII-PERCENTAGE GAIN OF PARTS OVER THE PART AT THE START 
Parts 
Live weight- --------- ----- --- ------ ------------------
Empty weight_ __ - - - -- ---- - - ----- - - -- - -- - -- - - - - - c - '· - --Carcass, lean _____ ________ ___________________ ____ ____ _ 
Carcass, fat_ _____ ____________________ ____________ ___ _ 
Carcass, bone ________________________________________ _ 
Total carcass-----------------------------------------Total lean flesh _________________________ _____ ---------
Fatty tissue less offal fat_ _____________________________ _ 
Total fatty tissue __ ---- __ -------_---- __________ ------_ Total skeleton _______________________________________ _ 
Offal fat_ ____________ ___ _____ _______________ ________ _ 
Hair and hide __ ______________ ______________ ___ ______ _ 
Blood--- ----- -------------- --- - -------------- - - -----Heart, pericardium, etc. _______ __ __ ___ _____________ ___ _ 
Lungs and trachea ___________________________________ _ 
Brain and spinal cord _________________________________ _ 
Digestive and excretory system ________________________ _ 
Total analytical animal_ ________ __ ____________________ _ 
Cow 4 
12.43 
18 .19 
5.90 
69.41 
3.95 
15.52 
5.91 
68.22 
84.21 
5.35 
125.66 
5.07 
16.37 
14.90 
15.73 
5 .11 
22.09 
18.78 
Cow 43 
37.84 
47.56 
31.35 
71.29 
10.98 
34.80 
31.12 
70.63 
109.39 
9.72 
209. 86 
34.18 
55. 77 
31.48 
1.43 
2.53 
26.14 
47. 88 
Proportions of Carcass Parts.-Table VIII shows the percentages 
of each quarter of beef and wholesale cut in the empty animal and 
in the carcass. The figures throughout are much the same and those 
differences which do occur are probably largely due to individuality· 
Cow 4 had a larger hindquarter than forequarter while the other two, 
especially Cow 43, showed much more forequarter. 
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TABLE VIII-PROPORTIONS OF CUTS OF BEEF 
Parts , \_Cow 63 
Percentage of empty weight 
Forequarters_____ _____________________________ 33 .07 
Hindquarters_________________________________ 30. 20 
Shins- --- - ----- - -------- - -- - --- -- --- - --- ---- - 2.46 N'ecks________________________________________ 0.88 
Chucksc-------------------------------------- 16.39 
Plates-------------------- -------------------- 7.00 
Ribs---------------------------------------- 6.30 
Loins--------------- - ---------------------- - - 11.34 Kidney fat and kidney_________________________ 1. 50 
Flanks---------------------- --------- - -- - ---- 1.81 ~~:n1dss_---~=== = == ====== ====== == = == = === ==== ==== 1i:1~ Shanks------- - -------- - - -------- - - ------- ---- 2.00 Head---------------------------~------------ 2.90 T aiL _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 0. 22 
Percentage of carcass Forequarters _________________________________ _ 
Hindquarters ____________________________ ____ _ 
Shins----------------------------------------N'ecks ____ ___ ______ ________ __________________ _ 
Chucks--------------------- - ------------- ----
Plates------ - - - - - - - - --- ------- - ---- - --- -------Ribs ______ _________ __ __ ____ ___ ___ __ ______ ___ _ 
Loins _______________________________________ _ 
Kidney fat and kidney _________________ _______ _ 
Flanks_ -------------------------------------Rumps ______________________________________ _ 
Rounds _____________________________________ _ 
, Shanks ____________________________ _______ ----
52.27 
47.73 
3.88 
1.39 
25 .91 
11.06 
9.95 
17.92 
2.37 
2.86 
3.42 
17.97 
3.16 
Cow 4 
30.66 
31.1 8 
1.99 
1.07 
14.90 
7 .13 
5.58 
11. 25 
3.60 
2 .71 
2.57 
9.41 
1.54 
2.41 
0 . 19 
49.58 
50.42 
3.21 
1. 73 
24.10 
11. 54 
9.02 
18.20 
5.81 
4.39 
4 . 16 
15 .21 
2.48 
RESULTS OF CHEMICAL ANALYSIS 
Cow 43 
28.53 
29.47 
1.95 
1.06 
13.88 
6.60 
5.26 
10 .72 
2.80 
2.54 
2.41 
9.45 
1.49 
2.26 
0.19 
49.19 
40.82 
3.36 
1. 83 
23.93 
11.38 
9.06 
18 .48 
4. 83 
4.38 
4.15 
16.29 
2.56 
Concerning the methods of chemical analysis reference may be made 
to the details given in Research Bulletin 55 of this series. Moisture 
was determined in the vacuum desiccator, fat by ether extraction, nitro-
gen by the Kjeldahl-Gunning-Arnold method, ash by ignition, and phos-
phorus by the usual gravimetric method using the residue from the ash 
determination. 
Tables 3 to 5 in the Appendix give the results of the analytical 
work. A great many samples were analyzed, making it possible to 
composite the data in any manner desirable. Tables 6 to 7 give the 
composition of some special fatty tissue samples and of anatomical 
skeleton samples. Tables 8 to 10 gives the weights of constituents 
m each regular-sample analyzed. 
For convenience of study various composites have been calculated 
and the results are presented in Table IX. The most noticeable differ-
ence between the three cows is the increased percentage of fat in the 
TABLE IX---PERCENTAGE COMPOSITION OF VARIOUS PARTS AND OF THE TOTAL ANIMAL. 
Moisture Fat Nitrogen Ash Phosphorus 
Cow 631 Cow4 !Cow 43!Cow 631 Cow4 !Cow 43!Cow 631 Cow4 !Cow 43JCow 631 Cow4 !Cow 43ICow 631 Cow4 !Cow 43 
________________ , ·---·---·---·---·---·---·---·---·---·---·---·---·---·---
Carcass lean ____ __ ------ __________ _ 
Carcass fat_ __ --------------------_ 
Carcass bone _____ ------ _______ -----
Total carcass ______ ________________ _ 
Total lean flesh .----- -------------- -Fatty tissue less offal fat_ ___________ _ 
Total fatty tissue_------------------
Total bone _______ --- ------- -- -- ----
Offal fat_ __ - -- ---------- -- - - ---- --
Hair and hide----------------------
Blood ________ - - - - - - - - - - - - - - - - - - - - -
Heart, pericardium, etc., ____________ _ 
Lungs and trachea _________________ _ 
Brain and spinal cord _____ -------- ---
Total digestive and excretory system __ 
Total analytical animal_ ____________ _ 
Total analytical animal less fetus _____ _ Empty animal_ __ ___ ___ __ __________ _ 
Empty animal less fetus ____ - ------ __ 
Fat free empty animal_ _______ ----- __ 
Fat free empty animal leSb fetus _____ _ 
68.70 
17. 81 
24.29 
52.59 
69.10 
18.01 
16. 76 
27 .22 
13.36 
62 .01 
79.47 
55 .04 
79.66 
66.33 
72.38 
54.83 
56.83 
71.56 
67 . 30 
11.50 
23.06 
46.55 
66.89 
11.66 
IO. 33 
26 . 50 
7. 76 
60.04 
78.44 
43 . 10 
73.62 
71. 28 
68 . 52 
48.18 
50.19 
70 .89 
67 . 12 
14.16 
22.57 
48.97 
66.68 
14.30 
12.47 
25 .52 
9.86 
57 .69 
77 .88 
42.94 
70.54 
72.20 
75 .86 
51.34 
50.08 
53.37 
52. 23 
72.51 
71. 71 
9.52 
75 .29 
22 .13 
23 . 22 
9. 79 
74 . 93 
76.96 
20.26 
82.18 
2.74 
32.17 
3 .67 
18.01 
13.22 
21.53 
20.58 
11.67 
84 .48 
18.02 
31 . 85 
12 .03 
8f.28 
86 .41 
19 . 71 
90.53 
2.37 
46.92 
7 .63 
12.80 
11.57 
30 . 38 
29 . 19 
12. 70 
80.72 
20.07 
28. 39 
12. 26 
80.58 
83.72 
18.22 
88.20 
4.27 
46 . 74 
12.84 
13 .48 
9.16 
27 .54 
28 . 38 
26.39 
27 .16 
3 . 20 
1.10 
3 . 20 
2.84 
3. 20 
1.11 
0 .90 
3.24 
0.37 
5 . 74 
3.18 
1.91 
2.46 
I. 74 
1.99 
2.88 
2. 75 
3 .47 
3.11 
0.58 
3. 31 
2.56 
3. 21 
0.58 
0.46 
3 .35 
0. 23 
5 . 86 
3 . 33 
I. 52 
2.84 
1.93 
2.17 
2.60 
2.50 
3 . 53 
3 .07 
0. 75 
3. 36 
2 .68 
3 .20 
0. 75 
0.67 
3 .41 
0 .55 
5 .89 
3 . 42 
1.57 
2 .52 
I. 71 
2 . 12 
2.64 
2.69 
2 . 53 
2.58 
3.44 
3 .54 
0.98 
0. 25 
31. 81 
6.09 
0 .97 
0 . 25 
0.22 
30 .56 
0.14 
1.00 
0. 74 
0.63 
1.08 
1.68 
0.67 
5 .24 
5 .01 
6.30 
TABLE X---COMPOSITION OF GAINS MADE BY FATTENING MATURE Cows. 
Live % Weight Weight %nitro- >;yeight Animal weight empty Empty % water water % fat fat gen mtrogen 
weight weight 
Cow 4 At slaughter ____ 446,242 89 . 77 400,608 50 . 19 201,083 .9 29.19 116,949.1 2 .50 10,005. 3 At start __________ 396,891 85.40 338,945 56.83 192,622 .4 20.58 69.754.9 2. 75 9,321.0 Gain __ _____ -- ___ _ 49,351 9i .".ii 61,663 13 . 72 8,461.5 76.54 47 .19·1. 2 1.11 684.3 Cow 43 At slaughter ___ 473,911 433 ,259 53. 37 231,245.6 26.39 114,342.8 2.53 10,957.8 At t>tart_ _ _______ _ 343 ,82 1 85.40 293 ,623 56 .83 166,866 .0 20.58 60,427 .6 2. 75 8,074.6 Gain _____________ 130,090 
-----
139,636 46.11 6!,379.6 38 .61 53,915.2 2.06 2,883.2 
Cow 43 at slaughter- __ 
fetus -· -------- 461,082 85~4ii 420 ,430 52 . 23 219 ,593. 7 27 .16 114,187 .6 2.58 10,837 .6 At start_ _________ 343,821 293 ,623 56 . 83 166,866.0 20,58 60,427 .6 2. 75 8,074.6 
Gain ___ ---------- 117,261 
-- ---
126,807 41.58 52,727.7 42 .40 53,760.0 2.18 2,763.0 
1.00 
0 . 19 
32.92 
5. 32 
1.01 
0 . 19 
0.16 
31.22 
0.11 
0.95 
o. 71 
0.49 
I.OJ 
1.66 
0 .83 
4.36 
4 . 19 
5 .92 
-
% ash 
4 . 19 
5 .01 
-0 . 31 
4.14 
5 .01 
2. 31 
4 .23 
5 .01 
2.42 
0 .97 
0.23 
33 .47 
5.35 
0.97 
0.23 
0.16 
32.52 
0.07 
!. 25 
0 . 74 
0 . 51 
0 .90 
1.44 
0.84 
4.32 
4.42 
4.14 
4 . 23 
5 .62 
5.81 
0.187 
.038 
5.810 
1.118 
0.187 
0 .038 
0.034 
5 .552 
0.022 
0 .050 
0.031 
0.126 
0 . 166 
0.420 
0 .131 
0.941 
0.900 
1.133 
1 
0.194 
0.025 
5 . 710 
0.932 
0 . 194 
0 .025 
0 .022 
5 .428 
0.015 
0.065 
0 .021 
0 .096 
0.169 
0 .426 
0.163 
0. 760 
0. 730 
1.032 
Weight % phos-
ash phorus 
0.184 
0 .033 
5 .760 
0.930 
0.183 
0 .033 
0 .028 
5 . 619 
0.020 
0.072 
0 .030 
0.103 
0.164 
0.354 
0.162 
0. 740 
0. 758 
0. 709 
o. 726 
0.963 
0 .996 
Weight 
phos-
phorus 
----
Il ,787.6 0.730 2,926.07 
16,981.1 0.900 3,050.51 
-193 . 5 0 . 200 -124.H 
17.935.3 0.709 3,070.50 
14,710.5 0.900 2,642.61 
3,224.8 0.306 427.89 
17,784 .9 0. 726 3,051.28 
14,710 . 5 0.900 2,642.61 
3 ,074.4 0.322 408.67 
(/) 
>-l g 
H 
t'1 (fJ 
H 
z 
> z 
H 
a:: 
> l' 
z q 
>-l 
~ 
H 
>-l 
H 
0 
z 
~ 
...... 
...... 
12 MISSOURI AGR. EXP. STA. RESEARCH BULLETIN 61 
samples from the fattened cows. The method employed does not 
show the presence of fat in the blood. The discussion of details is 
not of great interest and the reader is referred to the table for a more 
extended study. 
Analytical Anim.al.-The total analytical animal is the sum of all 
parts analyzed. The percentages are too low for water and too high 
for the other constituents because the large amount of water lost 
during killing and cutting up is not considered. The difference between 
the empty animal at slaughter and the analytical animal is assumed to 
be water, which it must be to at least the extent of 90 per cent or better. 
Adding this to the weight of water found in the analytical animal the 
percentage composition of the empty animal is calculated. 
Empty Animal.-On the empty weight basis just defined Cow 63, 
the check, had a greater percentage of water, nitrogen, ash and phos-
phorus and less fat than did Cow 43 or Cow 4. Cow 43 was interme-
diate between Cow 4 and Cow 63. In other words Cow 4 was much the 
fatter of the two fattened animals. The cow fattened on a beef ration, 
Cow 43, it must be remembered, was pregnant during the fattening 
period. In order to make the results somewhat more comparable the 
fetus and amniotic fluid were deducted in calculating the composite 
of the animal less fetus. This makes but insignificant changes in the 
results. 
A second factor to be considered in comparing the composition 
of the two fattened animals is that Cow 43 started at a lighter weight 
and made a greater and more rapid gain than Cow 4. Such gains are 
usually more lean and less fat than later gains. It is our opinion that 
the smaller contents in fat of Cow 43 is the result of above condition. 
Fat-Free Empty Animal.-The advantages to be obtained by cal-
culating the composition of animals on the fat free, or protoplasmic 
basis, have been discussed by the senior author before*. The fetus 
is more watery than the mature animal; and so it should be deducted 
from the animal to make better comparisons. On this basis the three 
cows have practically the same composition, the water being 71 to 71.7 
per cent, the nitrogen 3.47 to 3.54 per cent, the ash 5.81 to 6.30 per 
per cent and the phosphorus 0.996 to 1.133 per cent. The largest 
differences are in ash and phosphorus and these are caused by different 
proportions of bone in the three cows. 
Effect of Fattening on Composition.-The effect of fattening the 
mature dairy cow is, therefore, to increase the relative amount of fat 
*J. Biol. Chemistry 43 (1920), 70, Univ. of Mo., Agr. Expt. Sta., Research Bui. SS. 
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and to decrease the relative amounts of all other constituents. Neither 
the ration nor the pregnant condition of Cow 43 are believed to have 
been factors affecting the composition. The one factor largely respon-
sible for the different composition of Cow 43 is that it started at a 
lighter weight and made greater and more rapid gains during fattening. 
COMPOSITION OF GAIN 
In calculating the composition of the gains made by the two cows 
it must be assumed that all three had the same percentage of empty 
weight at the start as well as the same composition. The percentages 
of Cow 63 were used in making the calculations for the composition of 
Cow 4 and Cow 43 at the start of fattening. Subtracting from the con-
stituents found at the close of fattening those calculated at the start 
gives the gains. Table X gives the results. 
It will be noted that Cow 4 gained but 49.4 kilograms in live 
weight while it increased 61.7 kilograms in empty weight. This is 
due to a loss of fill between the end of its feeding trial and the time of 
slaughter. The average live weight at the end of fattening was 1026.4 
pounds and for the ten days immediately preceding slaughter it was 
1020.9, but on the morning of slaughter the animal weighed only 983.8 
pounds. Here is a loss (assumed to be fill) of about 40 pounds, equiva-
lent to 18 kilograms. It is apparent that this will more than account 
for the smaller gain in live weight indicated in Table X. 
The gains of Cow 43 are calculated with and without the fetus. 
The latter basis, is, perhaps, preferable. Some effect of pregnancy 
will still be evidenced in the uterus of the animal. This, however, 
can hardly be corrected. 
It is seen that the gains of Cow 4 were 13.7 per cent water, 76.5 
per cent fat, and only 1.11 per cent nitrogen. There was an apparent 
loss in ash and phosphorus, explainable on the basis of individual 
differences in the proportion of bone. Cow 43, in contrast, 
showed a gain containing 46.l per cent of water, 38.6 per cent of fat, 
2.06 per cent of nitrogen, 2.31 per cent of ash, and 0.306 per cent of phos-
phorus. Its gains, therefore, contained relatively only half as much 
fat as did the gains of Cow 4. The composition of the gains made 
not counting the fetus show more fat, but on the whole the smaller 
gain of fat and the larger gain in other constituents is confirmed. 
The difference in the composition of the gains account for the 
greater cost of the gain made by Cow 4. Making no allowance for the 
different energy values of the rations fed but adding the digestible 
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nutrients consumed above maintenance per pound of gain 1t 1s found 
that Cow 4 had a total cost of 4.36 pound of digestible nutrients to 2.55 
pounds for Cow 43. The fat was multiplied by 2.25 in this calculation. 
The percentages of fat in the gains were 76.5 and 38.6 respectively. 
This is about in the ratio of two to one. The net digestible nutrients 
consumed have a ratio not greatly lower than two to one. It would 
appear, then, that the net economy of the gains made by the two cows 
was about the same. 
SUMMARY 
l. The beef fattening ration, heavy in concentrates, appears to 
be a more economical fattening ration than is a dairy cow ration, heavy 
in roughage. However, the most important factor in this apparent 
greater economy may be the greater potential gains possessed by Cow 43, 
due to her age (2 years and three months younger than Cow 4), her 
lighter weight, or even to the condition of pregancy. 
2. The mature cow grows some during fattening but most of the 
increase is fat or fatty tissue. The animals were not sufficiently alike 
at the beginning of the fattening period to warrant any very positive 
conclusions concerning growth other than fatty tissue. It is certain 
that the light 7-year-old cow gained materially in lean flesh and in 
digestive organs. 
3. Most of the increase· in fatty tissue in the fattening mature 
cow is laid on around the internal organs and but a small part is found 
with the edible flesh. 
4. The composition of the gain of a mature cow may be 76.5 per 
cent either soluble fat, while when considerable lean flesh is being 
gained there may be only 40 per cent of fat in the gain~ 
5. The high fat content of the gain of Cow 4 accounts largely 
for the increase cost of the gain, and, therefore, the net economy is 
much the same in both cases. 
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TABLE !.-WEIGHTS oF OFFAL PARTS. DAIRY Cows. 
Cow 63 Cow4 Cow 43 
Description of Part. grams grams ~
Weight at slaughtering, pound•------------- - ------------------ 902.2 983.8 1,044.8 
Weight at slaughtering, gram•--------------------------------- 409,229 446,242 473,911 
Blood_ - - - - -- - - - - - -- ---- -- - - ---- -- -- - - -- - - ---- - - - - -- ------- - 17 ,423 19, 665 22, 803 
Feet (including hoofs) tot•'----------------------------------- 5,260 4,929 5,014 
Hoofs, right_--------------- -- ------ -- ----------------------- 484 500 503 
i~~ ~!;,~=~~~~~~---.:-========================================== 2• m l ,m 1. m 
Hide, righL------------------------------------------------ 11,592 12,192 13,069 
M~~~ .• rig'hut~~!::::::::::::::::::::::::::::::::::::::::::::::: 14,886 14,m 13 ,567 
~:~~)r~:;~~i~if_t.:-~~:======================================= 1 ·m 1 • m ~~m Bone of head, righL------------------------------------------ 3,311 2,756 2,792 
Tail___ - -- - -- - ---- -- -- - - - - -- - --- -- -- -- -- - - -- - -- - ---- - -- - - - -- 751 755 802 
Tail lean, right----------------------------------- - ---------- 198 171 161 
Tail fat, righL------ - --------------------------------------- 27 15 12 
Tail bone, right---------------------------------------------- 140 175 210 
Tongue marketable------------------------------------------ 1,481 1,556 1,396 
Tongue base, less bone•--------------------------------------- 1,341 1,343 1,154 
r~~:~:-~~~~~=============================================== r 334 1~~ 2~~ 
Lungs and Trachea------------------------------------------ 4,209 3,440 3,486 
Heart marketable __ -- _ ---- - -- -- -- - - -- -- ------ ---- - --- - - ---- -- 1, 953 1,599 1, 734 
Heart, lean muscle------------------------------------------- 1,698 1,365 1,511 
Pericardium, arteries and adhering fat-------------------------- 1,656 2,423 2,253 
Sweetbreads, neck_ _______ -- _ - - -- -- ---- -- -------- - _ -- __ ---- -- 121 164 86 
~:11~~~~~a-~·:-~~~~t-======================================== == m m m 
Diaphrngm _____ --- - - - -- - - - -- - -- -- -- ~ -,---- -- - - - -- - -- - --- -- -- 986 598 576 
Stomachs_ -- ---~ ____ --- - -- - - - - -- -- -- ---- --- ----- - - ---- ---- -- 10, 861 13, 193 12 ,088 
Intestines_ - _________ -- -- __ - _ -- - - - __ - -- - - - _ -- - - --- --- - - ---- _ _ 7, 369 6, 923 6, 151 
Intestines small, length ems. ____ ----------------------------- 4,374 5,273 6,043 
Li~~~~i~-e~_1_a_r~~~~~~:~~-c_".'~·--:::::::::::::::::::::::::::::::::: ~ :§g~ 5 .m 5 .m 
~;l~e~I_a_~~~~~~~- ~~~1:::::: ::: : : :: :: ::: ::: :: ::: ::: :::::: :: :: :: m 1,66~ m 
Pancreas ____ __ - - -- -- -- -- --- - -- ---- -- -- -- -- ---- -- - - -- - - -- -- -- 400 340 438 
Kidneys---------------------------------------------------- 735 893 793 
Bladder emptY---------------------------------------------- 584 519 
Vagina _____________ -- ____ -- - - -- - - - - - - -- -- -- ---- -- ---- -- -- __ 649 { 
Uterus_ - - - - -- - - - - -- -- - - - - -- - - - - - - -- -- -- - - --- - -- - - ---- --- - -- 716 923 6, 158* 
Fetus _____ - - - - - - - - - - - - -- - - -- - - - - - - - - - - -- - - -- - - - - - -- - -- -- -- -- 6 ,568 
Amniotic fluid ___________ - - -- - - - - - - - - - -- -- - - - - --- -- -- - --- -- -- - - --- 6, 261 
Udder------------------------------------------------------ 3,359 6;652 5, 124 
Brain __ ____ -------------------------- - -------------------- 403 410 398 
Spinal cord------------------------------------------------- 326 261 230 
Stomach fat------------------------------------------------- 3,909 7,708 9, 445 
Intestinal fat_ ___ --- - --- --- -- - - - -- - - - -- -- -- - - - - -- -- -- -- -- -- -- 6, 618 14,049 18, 336 
Caul fat---------------------------------------------------- 4,346 10,795 10,940 Contents digestive and excretory systems _______________________ 59,736 45,634 40,652 
Warm empty weight of anima'-------------------------------- 349,493 400,608 433,259 
*Includes placenta and solids strained from amniotic fluid. 
TABLE 2.-WEIGHTS oF CARCASS PARTS oF DAIRY Cows. 
Description of Cut Rightha7!fi"'"-.;:..;.."---------l-.=:;:..c....::.:__l·__:::::::,:~'_I Cow 63 Cow 4 grams grams 
110, 186 123,376 
72,152 74,111 
18 ,970 31, 174 
18,664 17 ,388 
57 '787 61,416 
38' 151 40,309 
8,555 10,816 
10,822 10,039 
52,399 61, 960 
34,001 33 '802 
10,415 20,358 
7 ,782 7 ,349 
4,292 3,978 
2,416 2,316 
286 179 
1,571 1,441 
5,116 5,230 
Carcass (excl. kidney) --------------------------------------
Lean _______ --- - - ----- -- - --- -- - - - - -- - - ---- ---- - - - --- ----
Fat_ ___ -- -- - - - - - - ------ - - -- - -- - - --- - - - --- - - -- -- -- -- -- --Bone ____________________________ _ --·-- _________________ _ 
Forer_,~~~t~~:::::::::::::::::::::::::::::::::::::::::::::~::: 
Fat_ ___ - - - - ---- -- -- ---- -- -- -- - - -- -- - - -- -- - --- --- - -- ----Bone __________________________________________________ _ 
Hindquarter (excl. kidney) _____ ---- --- ---- ___ --- _____________ _ Lean ________________________ ___ _______________________ _ 
Fat_ - - _ -- - - - - -- - - - - - --- -- --- -- - - - - -- - -- - -- - -- ---- ----- -Bone ________________________________________________ __ _ 
Shin _____ ---- - - - --- - ------ --- ----- - - ---- - - ---- --- - - --- -- ----Lean __________ ----- ___ ------ ___ ---- __ ------- _______ ----
Fat__ - _ - - - - - - - - - - - - - - - - - - - -- - - - - - -- - - - - - - - - - - - - - - - - -- - -Bone __ __________________ _____________________________ _ 
Plate, brisket------ -- - _ - ______ -- -- - - - ---- ______________ ------
~ 
grams 
i2DIS 
79 ,629 
27,352 
17 ,403 
61,802 
41,595 
9,791 
10,158 
63,412 
38,034 
17,561 
7 ,245 
4,219 
2,567 
136 
1,491 
5,068 
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TABI.E 2.-(Continued) 
Description of cut 
Right half 
Plate, na veL ___________ ----- _ ----- _________________________ _ 
Lean------------------------------------------ - --------t~ Fat----------------------------------------------------Bone. -- - --- __ - ________________________________________ _ 
Neck ---------------------------------------------------Lean.--------------------------------------------------id~ t~~ ... ~== = =: = == ====== == = ==== === ==== == == =: ===: ==:: == == :: == Chuck----------------- --- ----------------------------------
?Gi~t~~====== :: : ::::: ::: ::: : : : :: :::::: :::: :::: :: : = ::: : :: =: 
Rib_ --- - --- - - - -- - -- -- - - -- - ___________ -- __ - - --- - - - - ________ _ 
L.d ~=:~::::::::::::::::::::::::::::::::::::::::::::::::::: 
Bone ___ - _. _ - _ - --- __ -- ______ -- ______ -- __ -- - _ - __________ _ Shank __________________ ___________________________________ _ 
11;~ ·""' Lean _____________ - _____ --- ________ - -- -- -- - _ -- _________ _ 
-~ .: Fat_ ___ - - -- - - -- -- - - - -- _ ---- __ - - __ - - - - -- - -- - -- _________ _ 
Bone---------------------------------------------------Flank _____________________________________________________ _ 
Lean ___ ---- - ----- --- _______ -- ______ --- _ --- ____________ _ 
Fat- ___ - - ----- - - -- - - -- _________ -- __ ---- - --- - ___ --- ____ _ 
Bone _____ - - - - --- - - - -- - - - --- - - - - -- - - - - -- -- -- - - - - - - - - -- --Rump ________ -- __ -- --- _ - _____________ -- - - -- - --- ___________ _ 
Lean _____ --- _ --- -- _______________ -- - _ -- - --- ___________ _ 
Fat ________ - _ --- _ - _________________ - - - _____ ---- _______ _ 
Bone __________________________________________________ _ 
Round------------------------------------ - ----------------
·;w·'.'., t~~~=:::::::::::::::::::::::::::::::::::::::::::::::::: 
Loin---- - --------------------------------------------------Lean _________ - _ - _ - __ -- ____ -- _ -- ___ ------ --- ___________ _ 
:,Ji Fat_ - - - - - ------ - -- - - -- - - -- -- - -- -- -- -- -- - -- - --- - - - - - -- - -Bone ____ -- ______ --- _ -- _______ --- __________ -- __________ _ 
Kidney fat (excl. kidneyl-------------------------------------
Cow 63 
grams 
7' 115 
7 ,510 
2,858 
1,919 
1,533 
941 
206 
364 
28,640 
20,502 
3,331 
4, 736 
11,003 
6,782 
1, 874 
2, 292 
3,496 
1,403 
142 
1, 933 
3,161 
1,834 
1,317 
6 
3 '783 
1,889 
883 
1,003 
19,867 
16' 342 
1,589 
1,847 
19' 810 
12,533 
4,227 
2,993 
2,257 
Cow 4 
grams 
9,059 
7 ,906 
4,304 
1,974 
2,138 
1,437 
182 
483 
29,846 
22 ,015 
3 ,493 
4,338 
11,176 
6,635 
2,658 
1,803 
3,077 
1,265 
65 
1, 747 
5,434 
2,203 
3, 175 
15 
5' 156 
2,005 
2,042 
1,049 
18,839 
15 '325 
1, 713 
I, 713 
22,539 
13 ,004 
6,608 
2,825 
6, 755 
T ABI.E 3.-CoMPosrTroN OF PARTS oF Cow 63, CHECK. 
Description of sample Weight Moisture Fat Nitrogen Ash 
grams per cent per cent per cent per cent 
Blood-------------------------- 17 ,423 79.47 -3~35 3.18 0. 74 Liver __ -- __ -- -·-- - - - - - - - - - -- - - --- 3,906 69. 75 2.98 1.39 
Chuck meat (special for glycogen) __ 729 67.18 12' 21 3.08 0.98 
Circulatory system _______________ 3,609 55.04 32.17 1.91 0.63 
Respiratory system _______________ 4,209 79.66 3 .67 2.46 1.08 
Nervous system ___________ _______ 729 66.33 18.01 1.74 1.68 
Digestive and excretory systems ___ 26,694 74.87 12.37 1. 85 0.56 Hair and hide ____________________ 23,184 62.01 2.74 5.74 1.00 Skeleton of feet. _________________ 4,266 35.57 16. 29 3.28 26 .83 
Skeleton of head and taiL _________ 6,951 37' 86 12.65 3.43 26. 15 
Skeleton of shin and shank ________ 7,008 23.70 23.H 2.83 32.88 Skeleton of round ________________ 3,694 18.30 31. 79 2.44 32' 15 Skeleton of rump _________________ 2,006 19.98 27.26 3.13 31. 75 Skeleton of loin __________________ 5 ,986 16.50 23.38 3.51 36.74 
Skeleton of chuck and neck ________ 10,200 29.60 17.47 3.40 30.10 
Skeleton of flank and plate ________ 3,850 32.82 19.69 3.38 24.75 Skeleton of rib ___________________ 4,58± 23.06 21.04 3.39 33 '25 Lean of head and taiL ____________ 2,798 71.18 8.11 3.17 1.15 Lean of shin and shank _____ __ ____ 7,638 70.42 7.27 3.37 0.96 
Lean of round ___________________ 32,684 72.67 5.34 3.38 1.07 
Lean of rumP-------------------- 3,778 68.03 10.45 3.10 1.02 Lean of flank and plate ___________ 18,688 62.08 18. 25 3.01 0.86 Lean of loin ______________ _______ 25 ,066 69.35 9.08 3.12 0.99 
Lean of chuck and neck ___________ 42,886 70.01 9.18 3.21 0 .95 
Lean of rib---------------------- 13 ,564 65.98 13.61 3.10 0.90 
Fat of offaL--------------------- 14,873 13 .36 82.18 0.37 0.14 
Fat of kidney•------------------- 4,514 6. 76 91.22 0.28 0.10 Fat of head and taiL _____________ 608 34.14 53.31 1. 75 0.44 
Fat of shin and shank_----------- 856 35.96 47.38 2.79 0.56 
Fat of round-------------------- 3,178 27.91 60.97 1. 70 0.42 
Fat of rumP--------------------- 1,766 20 .37 72.21 1.24 0.29 Fat of flank and plate ____________ 8,350 19.85 71.68 I. 23 0.26 Fat of loin ______________________ 8,454 13 .55 80.99 0.96 0.20 
Fat of chuck and neck ____________ 7 ,074 20.50 72.73 1.11 0.28 Fat of rib ___________ .., ___________ 3,748 17.23 76.05 1.10 0.24 
Udder ___ __ ---------_-- - ----- --- 3,359 55.63 31.52 1.96 0. 76 
Cow 43 
grams 
9,228 
8,980 
3,074 
2,098 
2,300 
1,562 
267 
445 
30,073 
20,938 
4,625 
4,078 
11,383 
7 ,548 
1,687 
2,046 
3 ,217 
1,408 
162 
1,608 
5 ,507 
2, 714 
2,710 
36 
5/211 
2,469 
1,566 
I, 100 
20,466 
16,956 
1,667 
I, 741 
23 ,224 
14,487 
5 '780 
2,760 
5,676 
Phos-
phorus 
per cent 
0.031 
0 .3 19 
0. 195 
0.126 
0. 166 
0 .420 
0.104 
0.050 
5 .058 
4.456 
6.090 
5. 924 
5.972 
6. 706 
5 .376 
4.516 
6. 125 
0.178 
0.185 
0.207 
0.197 
0.164 
0.195 
0.182 
0.171 
0.022 
0.019 
0.054 
0.068 
0.061 
0 .043 
0.030 
0.037 
0.043 
0.040 
0 . 131 
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TABLE 4.-CoMPOSITION oF PAR'.l's OF Cow 4. 
Phos-
Description of samplt: Weight Moisture Fat Nitrogen Ash phorus 
~ per cent · ~~~ per cent 
Blood _________________ --- - - ----- 19 ,665 78.44 
-Di 3. 33 0. 71 0.021 
.Liver ___ _________ ---- --- -- - --- -- 5 ,452 68.92 3.07 1. 38 0.333 
Digestive and excretory systems ____ 28,710 67.93 12 . 40 2.03 0. 73 0.137 
Circulatory system __ _ ------------ 4,022 43.10 46 .92 1.52 0.49 0.096 
Respiratory system __________ ----- 3,440 73.62 7 . 63 2.84 l.01 0.169 
~:f~~~d s~iJ~~--::::::::::: ::: ::: 671 71. 28 12. 80 l.93 1.66 0.426 23,627 60.04 2. 37 5 . 86 0.95 0.065 Offal fat ________________________ 32,552 7.76 90 . 53 0.23 0.11 0.015 
Skeleton of feet------------------ 3,892 34.80 14.41 3. 72 25.98 4.820 Skeleton of head _____ __ __________ 5,782 40.32 12 .12 3 . 35 25.60 4.359 Skeleton of tail_ _________________ 377 45.68 16.48 3.20 15 .06 2.423 
Skeleton of shin------------------ 2,882 20.41 18 . 90 3.54 36.86 6.606 Skeleton of shank ___ _________ ____ 3,494 18 .13 21.93 3.30 35 .22 5.870 Skeleton of round _________ __ _____ 3,426 18 .06 30.39 2.84 32. 25 5 . 614 Skeleton of rump _________________ 2,098 18.44 26.48 3.19 34.45 6.071 Skeleton of loin __ ____ ___ __ ___ ____ 5 ,650 21. 21 24.45 3.23 31.95 5.644 
Skeleton of chuck and neck ________ 9,642 25 .57 18.45 3.43 32.93 5. 757 
Skeleton of flank and plate ________ 3,978 31.90 18 . 53 3.40 26.37 4.619 Skeleton of rib ___________________ 3,606 23.84 19.53 3 .36 34.00 5.910 Lean of head and taiL ________ ____ 2,882 71.05 7.59 3 .25 l.04 0.188 
Lean of shin and shank----------- 7 ,162 70.39 6.11 3.49 1.04 0.198 Lean of round _________ _____ ___ __ 30,650 70.22 7 .12 3.46 1.06 0.212 
t::~ ~i fci::'~~===:::::::::::::::: 4,010 67.87 11.59 3 .13 I.OD 0 . 194 26,008 67 .01 12.22 3.18 1.03 0.194 Lean of chuck and neck ___________ 46,904 68.25 11. 34 3 .11 l.01 0.193 Lean of flank ________ ____________ 4,406 61.24 16 .02 3.47 I.OS 0.193 
t:!~ ~}~A~·:~:::::::::::::::::::: 15 ,812 58.78 20.94 3.10 0.90 0.171 13 ,270 62.58 17. 82 2.99 0.93 0.180 Fat of head and tail_ ___________ __ 546 30.69 60 .86 l.28 0 . 44 0.064 Fat of shin and shank __________ ___ 488 25 .09 64 .03 1.68 0.41 0.041 Fat of round __________ _______ __ __ 3,426 18.26 73. 23 1.31 0.30 0.042 
~:~ ~i fci::'~=:::::::::::::::::::: 4,084 16.05 77. 75 0. 75 0.26 0 . 030 13 ,216 11.47 86.11 0.36 0.16 0.025 Fat of chuck and neck ____________ 7 ,350 14.48 81.09 0.67 0.23 0.034 Fat of flank_ _______________ ____ _ 6,350 14 . 51 79.00 0 . 83 0.22 0.019 Fat of plate _____________________ 8,608 14.30 79 . 91 0 .82 0 . 21 0 . 033 Fat of rib _______________________ 5,316 12. 37 83.40 0.69 0.22 0.033 Udder _________________________ _ 6,052 70 . 94 15 .56 2.04 0.78 0.136 Kidney fat_ _____________________ 13,510 2.76 96.28 0 . 14 0.09 0.008 Horns __________________________ 240 27 .85 0.63 6 . 11 31.16 5.833 
Hoofs and dew claws _____________ 1, 165 48.54 0. 77 8.32 1.18 0.129 Teeth ________ "-- ________________ 584 20 .80 1.05 2.47 54.70 11.043 
TABLE 5.-COMPOSITION OF p ARTS OF Cow 43. 
Phos-
Description of sample Weight Moisture Fat Nitrogen Ash phorus 
grams per cent per cent per cent per cent per cent 
Blood __________ ----- ____________ 22,803 77.88 Tii 3 .42 0.74 0 . 030 Liver------ - - __ --- --- --- - - - - ---- 5 ,308 70.85 3.22 1.34 0 . 339 
Digestive and excretory systems __ _ 25,559 75. 75 10.80 1.99 0 . 74 0.140 
Circulatory system _______________ 3,987 42.94 46.74 !. 57 0 .51 0 . 103 
Respiratory system----- __________ 3,486 70.54 12. 84 2.52 0 .90 0.164 
Nervous system ______ --- _____ ---- 628 72.20 13.48 1.71 1.44 0 . 354 Hair and hide ___________________ 26,138 57.69 4 . 27 5.89 1.25 0.072 
Offal fat. __ - __ --- __ --- ______ ---- 38,721 9.86 88.20 0.55 0.07 0.020 Skeleton of feet. __ _______________ 3 ,932 33 .46 13.79 3 .36 30.45 5 .275 
Skeleton of head and tail_ ________ 6,583 36.44 11.08 3. 73 28.77 5.095 
Skeleton of shin and shank ________ 6,198 18.05 17 .40 3 .56 40.48 6 . 967 Skeleton of round ________________ 3,482 14.47 31.41 2. 70 35 .08 5.544 
Skeleton of rumP----------------- 2,200 19.91 21.91 3 . 22 33 . 91 5.988 
Skeleton of loin------------------ 5,520 19.30 26.49 3 .03 32.27 5.466 Skeleton of chuck and neck_ _______ 9,046 26.34 14.13 3 .62 33 .54 5.891 
Skeleton of flank and plate ________ 4.268 32.57 15 .90 3 .47 25 .58 4.458 Skeleton of rib ____ __ _____________ 4,092 23 .33 22 . 32 3 .43 30.95 5.435 Lean ! of head and tail. ___________ 2,794 65.74 13 .41 3.24 0.89 0.169 Lean of shin and shank_ __________ 7 ,950 71.09 5.43 3 .57 1.07 0.196 Lean of round ___________________ 33,912 71. 33 6.92 3. 32 1.03 0 . 195 
Lean of rumP-------------------- 4,938 66 . 69 12 .47 3.17 0.96 0.185 Lean of loin _____________________ 28,974 67.06 12.27 3.07 0.96 0 . 186 Lean of chuck and neck ___________ 45 ,000 66.20 12. 33 3. 33 0 .97 0.184 
Lean of flank-------------------- 5,428 64.42 13 .52 3 . 11 1.02 0 . 188 
Lean of plate-------------------- 17 ,960 60.57 19.80 3.00 0.89 0 . 165 
Lean of rib---------------------- 15 ,096 62.87 17 .89 2.92 0.91 0.172 Fat of head and tail_ _____________ 560 27 . 85 66.65 0.90 0 . 35 0.044 Fat of shin and shank_ _____ ______ 596 51.69 32 .33 2 . 46 0.62 0.061 
Fat of round-------------------- 3,334 25 .86 65.11 1.38 0.41 0.059 
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TABLE 5.-(Continued) 
Description of sample Weight Moisture Fat Nitrogen 
Phos-
Ash phorus 
grams per cent per cent per cent per cent per cent 
---- ---- ----
Fat of rumP--------------- - ----- 3,132 15 .56 79 . 34 0. 78 0.23 0.035 Fat of loin _____ _____ _____ c ______ 11,560 12.62 83.14 0.56 0.19 0.029 
Fat of chuck and neck 9,788 15 . 35 78.00 0.94 0 . 25 0.039 
Fat of flank. 5,420 21.01 71.27 1.19 0.29 0.029 
Fat of plate.--================== 6,148 15 .84 78.82 0.82 0 . 25 0.041 
Fat of rib.---- - ----------------- 3 , 374 16.24 78 . 21 0.84 0 . 32 0 . 044 Udder ___ ---- _____ ____ __________ 5,124 69.62 17.19 1. 89 0.81 0.138 Kidney fat. __ ---------- _________ 11,352 4 . 11 94.38 0.23 0 . 10 0.016 Fetus ________ --------- ______ ____ 6,568 84.80 2 . 36 1.67 1. 78 0. 283 Amniotic fluid _________ ________ __ 6,261 97.14 -1~62 0.16 0 . 54 0.010 Uterus, vagina and placenta _______ 6,158 85.84 1.92 0.83 0 . 123 Hoofs and dew claws _____________ 1,114 50.74 0.65 7 . 53 3 .45 0.249 Teeth __________________ -- -- _____ 656 23.24 I. 51 2.22 56.65 JO. 910 
TABLE 6.-CoMPOSITION OF SPECIAL FAT SAMPLES FROM THE THREE DAIRY Cows. 
Cow63 
Fat of rump, at base of taiL--------------------------------- - -Fat of rib, outside _____ ___ __________ ___ ___________________ ___ _ 
Cow 4 
Fat of rump at base of tail, ouuide .. ----------------------------
Fat of rib, roll over last rib, outside .. ----------------------------
Fat of rib, over 9th and 10th ribs, outside------------------- - ----lntramuscular fat, inside 9th and 10th ribs _______________ _______ _ 
Inside fat overlapping ribs. ___________________________________ _ 
Inside fat over crops front of shoulder point----------------------
lnside chuck fat under shoulder blade ••• ------------------------
Brisket fat __ ----- -- ------- ---------- _______________________ _ 
Cow 43 
Outside rump fat at base of tail -------------------------------
Outside fat roll over last rib_-----------------------------------
Outside fat, over 9th and 10th rib•------------------------------
Inside fat, intramuscular, 9th and 10th ribs_-------- - ------------
Inside fat, overlapping ribs ------------------------------------
Inside chuck fat under shoulder blade·-------------- - - - ---- - ----Brisket fat.. _____ __ -- __ •• - - •• -- __ --- ________ --- _____________ _ 
Moisture Fat Nitrogen 
per cent per cent per cent 
16 . 13 
26.47 
14.52 
10.60 
6.92 
11.80 
5.60 
9.36 
9.30 
13. 95 
9.77 
13 . 38 
11.96 
10 .49 
3 .54 
14.00 
19 .00 
78.67 
68.28 
81.97 
88.03 
90.18 
85 . 05 
94 .70 
87.6 1 
89 . 58 
80.26 
86.49 
83 .62 
85.20 
85 .94 
90.97 
75 .46 
74.78 
0 . 73 
0 . 79 
0.53 
0.46 
0.32 
0 .49 
0 . 26 
0.43 
0 . 35 
0 . 73 
0.42 
0. 35 
lost 
0 . 23 
0.82 
0.57 
0. 71 
TABLE 7.-COMPOSITION OF SPECIAL ANATOMICAL SKELETON SAMPLES-Cow 4. 
Description of sample Weight Moisture Fat 
Phos-
Nitrogen Ash phorus 
grams per cent per cent per cent per cent per cent 
----
---- ---- ---- ----Skeleton of taiL----------------- 377 45.68 16.48 3.20 15 .06 2.423 
Skeleton of shank.. ------ - ------ 3 ,494 18 . 13 21. 93 3.30 35.22 5.870 Skeleton of radius and ulna _______ 1,982 18 .41 17.44 3.37 39.99 7.310 Skeleton of scapula __ ____ _________ 1,612 18. 79 13 .51 3 . 91 41 . 42 7. 237 Skeleton of humerus ______________ 2,174 11. 32 35 .38 2.61 35.97 6.356 
Skeleton of pelvis.--------------- 3,088 17 . 03 23.74 3 . 27 36. 93 6.404 Skeleton of ribs and sternum ______ 7,328 26.27 13.84 3.72 34.31 5 .922 Skeleton of spinal column _________ 8,062 23.07 17 .53 3 .62 34 .20 5.838 
STUDIES IN ANIMAL N UTRITION-V 19 
TABLE 8.-WEIGHTS Oli' CONSTITUENTS IN SAMPLES-Cow 63. 
I Crude Pbos-Description of oample Weight Moisture fat \ether Nitrogen Aah phorus 
grams gram• sol.) grams grams gram• grams 
Blood _________ --- ------- __ ---- __ 17,423 J.T,846.i --- ----s5f4 -r28.6 ---s.40 
Circuloitory ayatem __ --- - _________ 3,609 1,986.4 i:i6i.o 69.0 22.8 4 . 55 
Respiratory system _______________ 4,209 3,352.9 IH.5 103 .6 45.5 6.99 
Brain and spinal cord _____________ 729 483.6 131.3 12 . 7 12.2 3.06 
Digestive and excretory system, 
19,985 . 8 cxcl. Ii ver _____________________ 26,694 3,302.1 -i93 .8 148.7 27.76 
Li vcr ____________ - - _ - - - - - - - - - - - - 3,906 2. 724.4 128.9 116.5 54.5 12.46 Hair and hide ___________________ 23, 184 14,376.4 635 .2 1,331.7 232.3 11. 59 Head and tail, lean _______________ 2,798 1,991.6 227.0 88.8 32.2 4.98 Shin and shank, lean _____________ 7 ,638 5,378.7 555 .4 257 .7 73.5 14.13 
Flank, lean ________ ------------ __ 3 ,668 2,277.1 669.5 ll0.4 31. 7 6.02 
Plate, lean. _______ ---------- ____ 15,020 9,324.4 2, 741.6 452 .0 129.6 24 . 63 Chuck and neck, lean ____ _________ 42,886 30,024.5 3,938.2 1,375.4 408.7 78.06 
Round, lean _______ - --- ____ --- --- 32,684 23,751.5 1,746.0 1,106.0 350.4 67.66 
Rump, lean ________ --------- - ____ 3 '778 2,570.2 394.8 117.0 38.6 7 .44 
Loin, lean ____ ----- ____ ---------- 25 ,066 17,383.3 2,275.2 782.6 248.4 48 . 88 
Rib, lean ____ ---- __ ---- __ -------_ 13,564 8,949.5 1,846.l 420.2 122.6 23 .19 Head and tail, fat ___ ________ ___ __ 608 207 .6 324.1 10 . 7 2.7 0.33 
Shin and shank, fat._------------ 856 307.8 405 .6 23.9 4 . 8 0.58 
~l~~e~' f~~:-~~ = = ==== == ============ 2,634 522.9 1,888.l 32.5 6.8 0.79 5,716 l, 133. 6 4,097 . 2 70.5 14.7 I. 71 Chuck and neck, fat------------- 7,074 1,450. 2 5,145.2 78.7 19.9 3.04 
Round, fat_ ___ ---- ______ -------- 3' 178 887.0 1,937.6 53.9 13 .2 !. 94 
~;i~.pia~~ :-~~== = = = = = = = = = = = = = = = = = = 1, 766 359. 7 1,275.2 21.9 5.2 0. 76 8,454 1,145.5 6,847 .1 80.9 16.7 3 .13 
Rib, fat.----------------------- 3, 748 645 .8 2,850.5 41.3 9.0 1.50 Kidney, fat_ _______ ----_------- __ 4,514 305 .2 4,117.7 12. 7 4.4 0.86 
Offal, fat. _____ ---------------- __ 14,873 1,987 . 0 12,223 .2 54.4 20.7 3.27 
Skeleton of feet. __ ------------ __ 4,266 1,517 . 4 694.8 140.0 1,114.7 215. 77 Skeleton of head and tail __________ 6,951 2,631.6 879.1 238. 7 1,817.5 309. 74 
Skeleton of shin and shank ________ 7,008 1,661.0 1,636 .0 198.5 2,304.5 426. 79 
Skeleton of flank and plate. _______ 3,850 1,263 .6 758.0 130 .1 952.8 173 . 86 
Skeleton of chuck and neck ________ 10,200 3,019.5 1,782.4 346.4 3,070.5 548. 35 Skeleton of round ________________ 3,694 676.1 1,174.1 90.1 1,187 .8 218.83 
Skeleton of rump _____ ____________ 2,006 400.9 546 . 8 62.9 636.8 ll9. 80 Skeleton of loin __________________ 5 ,986 987 . 6 1,399 . 3 209.8 2,199 .0 401.42 Skeleton of rib ___________________ 4,584 1,056. 8 964.5 155 .2 1,524.0 280. 77 Hoofs and dew claws ______ _______ 1, 161 576.3 8.2 92.1 26 .9 2.19 Teeth ___________________________ 712 156.8 9 . 1 16 . 7 406.1 78.16 Udder _________ - - _______________ 3 ,359 1,868.6 1,058.8 65 . 8 25 .6 4.40 
TABLE 9.-WEIGHTS OJ!' CONSTITUENTS IN SAMPLES-Cow 4. 
Weight Crude 
Description of samplo in Moisture fat (eth- Nitrogen Ash Phos-
animal grams er sol.) grams grams phorus 
$trams 
---
~
---
~ 
Blood __ __ ___ - ___ - _ --- - -- - - - - -- - - 19,665 15 ,426 .0 U87.o 65
4.8 139. 8 4.13 
Circulatory system _______________ 4,022 1,733 . 6 61. l 19.8 3.86 
Respiratory system _______________ 3,440 2,532.5 262.4 97.6 34.8 5.81 
Brain and spinal cord _____________ 671 478.3 85 .9 13.0 11.2 2.86 
Digestive and excr'ry syst. excl. liver 28, 710 19,503 .6 3,561.2 582.5 210.4 39.33 
Liver __ - - --- - - -- -- -- - - - - - - -- - - - - 5,452 3,757.7 148.4 167 .4 75 .1 18 .16 
Hair and hide. __ ---------------- 23 ,627 14,185.7 560.0 1,385.3 223 .5 15 .36 
Head and tail, lean--------------- 2,882 2,047 .6 218. 7 93. 7 29.9 5 .42 Shin and shank, lean _____________ 7,162 5 ,041.4 437. 7 249.7 74.6 14 . 18 
Flank, lean ____ -- ----- -- -------- 4,406 2,698.4 705. 7 152. 9 46.2 8.50 
Plate, lean._-------------------- 15 '812 9,294.0 3 ,31 t .5 490.3 142.0 27.04 Chuck and neck, lean _____________ 46,904 32,019.6 5 ,317 .0 1,456.4 474.2 90.53 Round, lean _____________________ 30,650 21,523.7 2,181.l 1,060. 2 326.I 64.98 
Rump, lean ___ ------------------ 4,010 2,721.6 464.9 125.4 40,l 7. 78 
Loin, lean ___ -------------------- 26,008 17 ,428.0 3 ,178. 7 825 .8 267.9 50.46 
Rib, lean------------------------ 13 ,270 8,304.6 2,364 . 3 396.5 123.0 23 .89 Head and tail, fat_ _______________ 546 167 .5 332.3 7.0 2.4 0.35 
Shin and shank, fat. _____________ 488 122.4 312.5 8.2 2.0 0.20 Flank, fat_ ______________________ 6,350 921.3 5,016.1 52.6 14 .0 !. 21 
Plate, fat. ____ --- ----- -- -------- 8,608 1,231.3 6,878.2 70.8 18.3 2.84 Chuck and neck, fat_ __ ____ __ _____ 7,350 1,064 . l 5,959.8 49.5 16.5 2.50 
Round, faL--------------------- 3,426 625.7 2,508 . 7 45.0 10.2 1.44 
Rump, faL--------------------- 4,084 655. 3 3,175.3 30.5 10.7 1.23 
Loin, fat---------------------- __ 13 ,216 1,516.0 11,380.7 47.7 I 21.2 3.30 Rib, fat------------------------- 5 ,316 657 . 5 4,433.3 36.6 11.6 1. 75 
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TABLE 9.-( Continued) 
Weight Crude Description of sample in Moisture fat (eth- Nitrogen Ash Phos-
animal grams er sol.) grame grams phorus grams grams ~ Kidney fat.---- _______ ---------- 13 ,510 373 . 2 13,007.0 18.8 12.4 1.08 Offal fat ______ ----- _________ ---- 32,552 2,525.7 29,469.3 75 . 5 35 .8 4.88 Skeleton of feet __________________ 3,892 1,35-i . 3 561.0 144.8 1,011 .0 187.59 Skeleton of head _________________ 5,782 2,331.3 700 .6 193 .6 1,479.9 252. 04 Skeleton of tail ________________ __ 377 172 . 2 62.1 12.1 56 . 8 9.13 Skeleton of shin------------------ 2,882 588 . 3 544 .6 102 . 1 1,062 .3 190 . 38 Skeleton of shank_ _______________ 3,49-i 633.4 766.3 115 .2 1,230.4 205 .10 Skeleton of flank and plate ________ 3,978 1,269.0 737.3 135 .3 1,049 .0 183. 74 Skeleton of chuck and neck ________ 9,6*2 2,465 .5 1,778.9 330.3 3,175.5 555 .09 Skeleton of round ________________ 3,426 618 . 7 1,041.1 97 . 3 1,104.9 192 . 34 Skeleton of rump _____________ ____ 2,098 386.9 555 .5 67 .0 722.7 127. 37 Skeleton of loin __________________ 5,650 1,198.4 1,381.6 182 .4 1, 805. 2 318.89 Skeleton of rib __________________ _ 3,606 859 . 7 704.l 121.1 1,226.0 213 . 11 Udder_------------ _____________ 6,052 4,293.l 941.8 123 . 2 47.3 8.23 Horns 240 66.8 1.5 14.7 74 . 8 14 .00 Hoofs a·;;;:1a~~- ~j;..;;:::==== :: : ::: l, 165 565.5 8.9 97.0 13 . 8 1.50 Teeth. ____ -------------- --- ---- 584 121. 5 6.1 14.4 335 .2 64 .49 
TABLE 10.-WEIGHTS OF CONSTITUENTS IN SAMPLES-Cow 43. 
Weight Crude Description of sample in Moisture fat (eth- Nitrogen Ash Phos-
animal grams er sol.) grams grams phorus grams 
---
~
---
grams 
Blood. _________ ------ __ ---- --- _ 22,803 17,758 . 3 i~863 .6 780.l 169.2 6.84 Circulatory system ________ --- __ - _ 3,987 1,711.8 62.6 20.1 4.11 Respiratory system _______________ 3,486 2,458 . 9 447.7 87. 7 31.4 5 .72 Brain and spinal cord ____________ _ 628 453 .4 84.7 10.8 9.1 2.22 Digestive and excr'ry syst. excl. liver 25,559 19,361.2 2,761.4 508.4 188.1 35. 78 Liver ___________________________ 5,308 3,760.5 117 . 5 170 . 7 71.2 17 .99 Hair and hide------------------- 26, 138 15,078.2 1,115.3 1,538 . 7 327.3 18.82 Head and tail, lean _______________ 2,794 1,836.7 374.7 90.4 24.8 4.72 Shin and shank, lean _____ --- _ --- _ 7,950 5,651.3 431.6 283 . 6 84 . 8 15 .58 Flank, lean _____ ---- _____ --- _____ 5,428 3,496 . 7 733 . 8 168 . 8 55 . 2 10.20 Plate, lean ___ ------ _____ --- _ ---- 17,960 10,879.1 3,556 . 3 538 . 4 159.5 29 .63 Chuck and neck, lean _____________ 45 ,000 29,789.6 5,547.6 1,497 . 2 435 . 6 82. 80 Round, lean ____ ---- _____ --- _____ 33,912 24,190.8 2,345 .4 1,124.5 347.9 66.13 Rump, lean _____________________ 4,938 3 ,293 .1 615.9 156.4 47.2 9.14 Loin, lean _______ ------ __________ 28,974 19,428.5 3 ,556.0 889.2 278.2 53 . 89 Rib, lean _________________ - - -- - - - 15,096 9,490 . 6 2,699.9 440. 7 136.9 25 .97 Head and tail, fat_ _______________ 560 156 . 0 373 . 2 5.1 1.9 0.25 Shin and shank, fat ______________ 596 308.1 192.7 14. 7 3.7 0.37 Flank, fat__-------- --- _ - -- - __ - - - 5,420 1,138.9 3,862 . 7 64.4 15.7 1.57 Plate, fat. ______________________ 6,148 973 . 7 4,845 . 8 50.l 15 .4 2. 52 Chuck and neck, fat-------------- 9,788 1,502 .0 7,634.6 92.1 24.2 3.82 Round, fat ______ ---- ___ _____ ---- 3,334 862.1 2,170.8 46.0 13.6 1.97 Rump fat. ___ ------------------ 3,132 487.-i 2,485.1 24.4 7 .1 1.10 Loin, ~fat _____________ ----------- 11,560 1,458.8 9,610.9 64.6 21.9 3.35 Rib, fat ________ -------- __ ------- 3,374 547.9 2,638.8 28 . 3 10.7 1.48 Kidney, fat _____________________ 11,352 466 . 5 10,714.4 25. 7 10.8 1.82 Offal fat __ ----_---- --- __ ---- ---- 38,721 3,818.7 34,150.8 212.2 28.7 7.74 Skeleton of feet ____________ ______ 3,932 1,315.6 542.4 132.0 1,197.1 207.41 Skeleton of head and tail __________ 6,583 2,398.7 729.l 245.4 1,893.6 335.40 Skeleton of shin and shank ________ 6,198 1,118.7 1,078.2 220 . 7 2,508.9 431.81 Skeleton of flank and plate ________ 4,268 1,390.0 678.8 148.1 1,091.9 190 . 27 Skeleton of chuck and neck ________ 9,046 2,382.9 1,278.6 327.2 3,034.4 532.90 Skeleton of round ________________ 3,482 503.8 1,093. 7 93.9 1,221.5 193 .04 Skeleton of rump ________________ 2,200 438. l 482.0 70.9 746 . 0 131.74 Skeleton of Join __________________ 5,520 1,065.2 1,462.0 167.5 1,781.2 301. 72 Skeleton of rib ___________________ 4,092 954.6 913 .5 140.3 1,266.5 222.40 Udder_--- - --------------_---- __ 5,124 3,567.2 881.0 97.1 41.3 7.07 Hoof• and dew daw•------------- 1,144 580.5 7.4 86.1 39.5 2. 85 Teeth _________ -------------- ___ 656 152.4 9 . 9 14.6 371.6 71.57 Uterus, vagina and placenta ______ _ 6,158 S,286.2 99.8 118.0 51.2 7.57 F octus __ ---- ____________________ 6,568 5,569. 7 155.2 109 . 9 116.8 18 . 59 Amniotic fluid __ ------ - ---- ______ 6.261 6,082.2 _ .. ___ 10.3 33.6 0.63 
